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line 55), a liquid crystal display (LCD) comprising: 
a first substrate, 900, comprising a first surface; 
a second substrate, 800, comprising a second surface, 
the second surface being in parallel with and opposite 
5 to the first surface of the first substrate, and a pixel 
area being defined on the second surface; a second common 
electrode, 500 (Applicant's first electrode), 
positioned on the first surface of the first substrate; 
a first common electrode, 410 (Applicant's second 

10 electrode), disposed above the pixel region of the 
second substrate; the second electrode having side 
opening portions, 416 (Applicant's first slit) 
elongated along a first direction; an isolation layer, 
812, disposed on the surface of the second substrate 

15 to cover the second electrode; a pixel electrode, 300 
(Applicant's third electrode), disposed on the 
isolation layer and within the pixel region, opening 
portions, 304 (Applicant's second slit) , being defined 
on the third electrode and along the first direction, 

20 the f irst and second elite being inter laced (per Figures 
9 and 10); and a plurality of anisotropic liquid crystal 
molecules with negative dielectric constant (Aba tract) 
positioned between the first electrode and the third 
electrode, the longitudinal axis of the liquid crystal 

25 molecules being positioned along a second direction 
horizontally (Figure 3 and col, 21, lines 42-45), and 
a first angle being formed between the first direction 
and the second direction; wherein a biased electric 
field is formed as a voltage is applied between the 

30 first electrode and the second electrode, such that 
(a) a first horizontal biased electric field is formed 
in the neighborhood of the second slit (Figure 4] , the 
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first horizontal biased electric field is perpendicular 
to the first direction/ and the liquid crystal molecules 
are rotated to make the longitudinal axis of the liquid 
crystal molecules in the neighborhood of the second 
5 silt being in parallel to the firat direction, (b) the 
longitudinal axis of the liquid crystal molecules in 
the neighborhood of the first electrode maintain along 
the second direction because no horizontal biased 
electric field is formed near the first electrode, and 
10 (c) the liquid crystal molecules between the first 
electrode and the second slit of the third electrode 
gradually rotate from the second direction to the first 
direction . 

15 As to claim 2 , Matsuyarna discloses the liquid crystal 

display of claim 1, further comprising a firat polarizer, 
910, positioned above the first substrate, and a second 
polarizer, 810, positioned below the second substrate 
(col. 14, lines 58-65 and col. 21, lines 42-45). 

20 

As to claim 5, the recitation of: wherein the biased 
electric field formed between the second electrode and 
the third electrode is used to accelerate the rotation 
of the 1 iquid crystal molecule 3 so as to reduce a driving 
25 voltage of the liquid crystal display, is an intended 
uae and/or performance recitation in a device claim 
that is considered inherently met by the structure of 
Mat suyama . 

30 As to claim 6, the recitation of: wherein the 

isolation layer is used to isolate the second electrode 
from the third electrode and avoid a short circuit 
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between the second electrode and the third electrode, 
is an intended use and/or performance recitation in 
a device claim that is considered inherently met by 
the structure of Matsuyaraa. 

5 

R«»poni« : 

The Applicant wants to point out that the arrangement of 
the first electrode (the upper common electrode) , the second 
electrode (the pixel electrode) , end the third electrode (the 

10 lower common electrode) in the present application is 
absolutely different from the second common electrode 500, 
the first common electrode 410, and the pixel electrode 300 
disclosed inMatsuyama' s invention. In the present application, 
the first electrode is positioned on the bottom surface of 

15 the top substrate, the pixel electrode is positioned on the 
top surface of the bottom substrate, and the third electrode 
is positioned on the pixel electrode and is isolated from the 
pixel electrode by an isolation layer . In Matsuyama' s invention, 
the saoond oonmon electrode Is positioned on the bo t ton surface 

20 of the top substrate, the fivst oomon electrode is positioned 
on the top surface of the bottom substrate, and the pixel 
electrode Is positioned on the first common electrode and is 
isolated from, the first common eleatrode by- an isolation layer. 

25 Therefore, the electric field, as shown In Fig . 5 , resulting 

from the electrode arrangements in the present application 
is absolutely different from the electric field, as shown in 
Fig ,4, resulting from the electrode arrangements according 
to Matsuyama 7 a invention. As disclosed in the present 

30 application, all of the electric fields start from the pixel 
electrode/ and point to the upper common Blectrode and the 
lower common electrode, making the equipotential lines in a 
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wave. According toMatsuyama's invention, the electric fields 
start from the pixel electrode, points to the second common 
electrode 50 0 upwardly and the first common electrode 400 
downwardly, making the circular equipotential lines 
5 surrounding the pixel electrode 300. 

Furthermore, according to tha arrangement of electrodes 
in the present application, tha Isolation layer 206 ia not 
only usad to Isolate tha lower common «lootroda 210 from the 

10 piacol alaotroda 208, but is also uaad to avoid ehoxt oirouita 
batman tha pixal alsotroda 208 and tha fixst elactroda 104 
(page 7> lines 32-34). In other words, tha isolation layer 
of tba prMtnt invention oan pravants alaotrodaa £ran 
short-airouitino;, thus eliminating problems of bright spots 

15 on a IiCD (page B, line 37 to page 9, line 2) - Matauyana never 
teaches how to avoid snaoh aphanomanQn according to tha alsetrods 
arrangamant* in his invention . Reconsideration of the 
rejection over claim 1 is hereby requested. 

20 As claims 2,5 and 6 are dependent upon claim 1, they 

should be allowed if claim lis allowed . Reconsideration 
of claims 2,5 and 6 is therefore requested. 

2. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) . 

25 As to claims 3 and 4 Matsuyama discloses the liquid 

crystal display of claim 1 wherein the second electrode , 
410 f is a transparent common electrode (Applicant's 
pixel electrode) (col. 15, lines 14-17 and col. 21, lines 
42-45) and wherein the third electrode, 300, is a 

30 transparent pixel electrode (Applicant's lower common 
e 1 ect rode ) . 

However, Matsuyama does not explicitly disclose a 
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display wherein the second electrode, 410, is a pixel 
electrode and wherein the third electrode, 300, is a 
lower common electrode. 

Sato teaches in his first embodiment (Figure 7 and 
5 8) a TFT substrate that has the pixel electrode above 
the common electrode with a bottom gate TFT (col- 8, 
lines 63-65) is functionally equivalent (col. 12, lines 
7-11) to his second embodiment (Figures 10 and 11) a 
TFT substrate that has the common electrode above the 

10 pixel electrode with atopgateTFT (col. 11, lines 5 9-61) . 
Furthermore, reversal of parts is considered an obvious 
expedient, MPEP 2144.04, VI, A. 

Sato is evidence that ordinary workers in the art 
of liquid crystals would find the reason, suggestion, 

15 or motivation to use a pixel electrode below a common 
electrode as an art recognized equivalent, MPEP 
2144 . 06. 

Therefore, it would have been obvious to one having 
ordinary skill in the art of liquicL crystals at the 
20 time the invention was made to modify the LCD of Matsuyama 
with the art recognized equivalent of Sato. 

Reepoaee : 

As disclosed in Sato's invention, the term 
25 ^functionally equivalent " merely indicates the current 
effect, not the field effect. As mentioned previously 
in the rejection over Claims 1,2,5 and 6, the electric 
field resulting from the electrode arrangements in the 
present application ia absolutely different from the 
30 electric field resulting from the electrode 
arrangements according to Matsuyama' s invention. Thut 
■sua, th» liquid crystal display laving the) pixel 
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•l«Qtrod* abovt the aomraon elActrod* a*n n«v«r product 



having the common «L«ctrod« abov* the pixol alaotroda. 

TharaforA r the liquid crystal molecules on top of the 
5 pixel electrodes are rotated due to absolutely 
different electric field distributions and absolutely 
different potential distributions, both in density and 
in direction. Finally, the rotation situations of the 
liquid crystal molecules are totally different and 
10 result in different display performance. 
Reconsideration of the rejection over claims 3 and 4 
is hereby requested, 

3. Claims 7-11 are rejected under 35 U . S . C . 103(a). 

15 As to claims 7,8 and 11, Matsuyama discloses the 

liquid crystal display of claim 1. 

Matsuyama does not explicitly disclose the use of 
a conductive protrusion. 

Tani teaches as prior art the use of a conductive 

20 columnar spacer (Applicant's protrusion) projected 
from the first surface of the first substrate, the 
protrusion being electrically connecting the counter 
electrode (Applicant's first electrode) with the 
auxiliary line so that the first electrode and the 

25 auxiliary line are held at substantially equal voltage. 
Since the voltage is applied from a large number of 
locations to the counter electrode, the resistance 
between the auxiliary line and the counter electrode 
is 30 srnail that the voltage at the counter electrode 

30 can be surely maintained at a predetermined value 
(Applicant's reduce signal delay) . Also, since no 
stress is generated, irregular display may not occur, 
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thus improving the display quality,. Further, the data 
bus lines and the scan bus lines may not be disconnected 
(col . 1, lines 40-57) . 

Tani is evidence that ordinary workers in the art 
5 of liquid crystals would find the reason, suggestion, 
or motivation to add conductive protrusions to 
electrically connect a first electrode on a first 
substrate to conductive elements of like potential, on 
the opposed substrate so the counter electrode can be 

10 surely maintained at a predetermined value, so, an 
irregular display may not occur, thus improving the 
display quality. 

Therefore, it would have been obvious to one having 
ordinary skill in the art of liquid crystals at the 

15 time the invention was made to modi f y the LCD of Mat suyama 
with the conductive protrusions of Tani to electrically 
connect a first electrode on a first substrate to a 
third electrode of like potential on the opposed 
substrate so the counter electrode can be surely 

20 maintained at a predetermined value so, an irregular 
display may not occur, thus improving the display 
quality. 

As to claim 9, Matsuyama discloses a display wherein 
the third electrode has a width, and the width is reduced 

25 by opening portions, 304 (Applicant's second slit), 
so as to increase an aperture ratio of the display. 

As to claim 10/ the recitations of: wherein static 
charges formed on the first electrode are released 
through the protrusion after the first electrode is 

30 connected to the third electrode, is a performance 
recitation in a device claim that is considered 
inherently met by the structure of Matsuyama in view 
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of Tani. 
R«sponi« : 

The conductive protrusions, shaped in a bail, in 
5 Tani' s invention nt only disposed in the airounf«rtnci 
o£ the liquid oryital pan«l. When applying auch 
conductive protrusions to the liquid crystal panel, 
the RC delay can never be effectively reduced because 
the resistance value of the overall equivalent resistor 
10 between the counter electrode and the transfer 
electrode cannot be lowered . Therefore , the application 
of the conductive protrusions according to Tani' s 
invention is limited to small sized liquid crystal 
panels. The conductive protrusions according to the 
15 present application are disposed between the upper 
common electrode and the lower common electrode because 
the upper common electrode is immediately above the 
lower common electrode. Consequently, the conductive 
protrusions in the present application can be disposed 
20 within the liquid cryetal panel extensively and evenly. 
To apply the present application coaductivt protrusions 
to the liquid oxyital display panel extensively and 
evenly will result in a nuoh lower resistance value 
of the overall eo^uivelent resistor between the upper 
25 common electrode and the lower common electrode, which 
decrease* the RC delay greatly to stabilise the potential 
on the Goamon electrodes. As a result/ the conductive 
protrusion in the present application can be applied 
to large sized liquid crystal display panels, medium 
30 sized liquid crystal display panels, and small sized 
liquid crystal di splay panels . Reconsideration of the 
rejection over claims 7-11 is hereby requested. 
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Sincerely yours, 
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Winston Hsu, Patent Agent No. A 1,52 6 
P.O. BOX 506 
Merrifield, VA 22116 
U.S.A. 

e-mail r winstonhsuQnaipo ♦ com. tw 
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